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Introduction
Cholecystectomy has been widely accepted as an effec-
tive treatment for acute cholecystitis. Several studies 
conducted during the era of open cholecystectomy 
demonstrated the advantages of early cholecystectomy 
for patients with acute cholecystitis — its safety, cost-
effectiveness, and the rapid return of the patient to 
normal activity (level 1b).1–3 Although acute cholecysti-
tis had initially been considered a contraindication to 
laparoscopic cholecystectomy because of the higher in-
cidence of complications than in non-acute cholecystitis 
(level 2b),4 as a result of the mastery of the required 
skills by surgeons and the improvements in laparoscopic 
instruments, laparoscopic cholecystectomy is now ac-
cepted as safe when surgeons who are expert in laparo-
scopic techniques perform it. Some recent randomized 
Abstract
Cholecystectomy has been widely performed in the treatment 
of acute cholecystitis, and laparoscopic cholecystectomy has 
been increasingly adopted as the method of surgery over the 
past 15 years. Despite the success of laparoscopic cholecystec-
tomy as an elective treatment for symptomatic gallstones, 
acute cholecystitis was initially considered a contraindication 
for laparoscopic cholecystectomy. The reasons for it being 
considered a contraindication were the technical difﬁ  culty of 
performing it in acute cholecystitis and the development of 
complications, including bile duct injury, bowel injury, and 
hepatic injury. However, laparoscopic cholecystectomy is now 
accepted as being safe for acute cholecystitis, when surgeons 
who are expert at the laparoscopic technique perform it. Lap-
aroscopic cholecystectomy has been found to be superior to 
open cholecystectomy as a treatment for acute cholecystitis 
because of a lower incidence of complications, shorter length 
of postoperative hospital stay, quicker recuperation, and ear-
lier return to work. However, laparoscopic cholecystectomy 
for acute cholecystitis has not become routine, because the 
timing and approach to the surgical management in patients 
with acute cholecystitis is still a matter of controversy. These 
Guidelines describe the timing of and the optimal surgical 
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clinical trials (level 1b)5–9 have addressed the timing and 
surgical approach to the gallbladder in patients with 
acute cholecystitis, and the results have indicated 
that laparoscopic cholecystectomy was associated with 
a shorter hospital stay, more rapid recovery, and a re-
duction in the overall cost of treatment, and that early 
laparoscopic cholecystectomy was sufﬁ  ciently safe to be 
performed routinely.
Nevertheless, urgent or early laparoscopic cholecys-
tectomy for acute cholecystits seems to remain unpopu-
lar, and the reasons for its unpopularity include a lack 
of availability of surgeons who have mastered the neces-
sary skills, as well as the limited availability of operating 
room space (level 2c).10,11
Critically ill patients with acute cholecystitis often 
present a difﬁ  cult therapeutic dilemma. Although they 
require emergency surgical intervention, many such pa-
tients have a serious medical or surgical complication 
and may be too ill to undergo open or laparoscopic 
cholecystectomy under general anesthesia. By avoiding 
the risks of cholecystectomy, drainage by cholecyst-
ostomy offers a distinct advantage in such critically ill 
patients, but the optimal timing of subsequent surgery 
has not been examined. These Guidelines describe the 
timing and optimal type of surgical treatment for acute 
cholecystitis in a question-and-answer format.
Q1.  When is the optimal time for cholecystectomy in 
acute cholecystitis?
the gallbladder in patients with acute cholecystitis, and 
the results have indicated that laparoscopic cholecystec-
tomy performed during the ﬁ  rst admission was associ-
ated with a shorter hospital stay, quicker recovery, and 
reduction in overall cost of treatment compared to open 
cholecystectomy. Early laparoscopic cholecystectomy 
is now accepted to be sufﬁ  ciently safe for routine use, 
because earlier reports of increased risk of bile duct 
injury (level 4)14 have not been substantiated by more 
recent experience (level 1b).5,7,8,15
The results of a randomized controlled trial compar-
ing early laparoscopic cholecystectomy after admission 
with delayed laparoscopic cholecystectomy showed that 
performing the surgery early was superior in terms of a 
lower conversion rate to open surgery and shorter total 
hospital stay (Table 1). These results indicate that early 
laparoscopic cholecystectomy is preferable in patients 
with acute cholecystitis.
However, the fact that the above trials excluded pa-
tients with pan-peritonitis caused by perforation of the 
gallbladder, patients with common bile duct stones, and 
those with concomitant severe cardiopulmonary disease 
should be borne in mind when evaluating the results.
After evaluation of patients’ overall condition and 
conﬁ  rmation of the diagnosis by ultrasonography, com-
puted tomography (CT), and/or magnetic resonance 
cholargio-parcreatography (MRCP), the timing of the 
surgical management of acute cholecystitis patients 
should be immediately decided by experienced sur-
geons (level 5).16
Outcome of the Tokyo Consensus Meeting
The panelists voted on the timing of cholecystectomy in 
patients with grade 1 (mild) and 2 (moderate) acute 
cholecystitis. The results showed that 72% of doctors 
from abroad and 33% of Japanese doctors agreed with 
early cholecystectomy, but 28% of the doctors from 
abroad and 41% of the Japanese doctors voted that 
minor modiﬁ  cation of the guideline was needed, and 
none of the doctors from abroad and 26% of Japanese 
doctors disagreed with early timing (Fig. 1).
Table 1.  Comparisons of early and delayed laparoscopic cholecystectomy for acute cholecystitis
          Length of  Length of
    Conversion  Conversion  Postoperative  Postoperative  hospital stay  hospital stay
  Number  rate of  rate of  complications  complications  (days) Early  (days) Delayed
Author  of patients  early LC  delayed LC  of early LC  of delayed LC  surgery  surgery
Lo et al.5    86 11% 23%  13%  29%  6  11
Lai et al.6    91  21%  24%   9%   8%  7.6  11.6
Chandler et al.7    43  24%  36%   4%   9%  5.4   7.1
Johansson et al.15  143 31% 29%  18%  10%  5    8
LC, laparoscopic cholecystectomy; conversion rate, conversion rate to open surgery
Cholecystectomy is preferable early after admis-
sion (recommendation A).
Randomized controlled trials in the open cholecystec-
tomy era, comparing early surgery with delayed surgery 
in the 1970s–1980s, found that early surgery had the 
advantages of less blood loss, a shorter operation time, 
a lower complication rate, and a briefer hospital stay 
(level 1b)1–3,12 (level 3b).13
Some recent randomized clinical trials (level 1b)5–9 
have addressed the timing of and surgical approach to Y. Yamashita et al.: Surgical treatment for acute cholecystitis  93
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Fig. 1.  Timing of cholecystectomy for 
acute cholecystitis. Votes on the 
proposed guideline: cholecystectomy is 
preferable early after admission
Q2.  Which surgical procedure should be adopted, 
laparoscopic cholecystectomy or open 
cholecystectomy?
laparoscopic surgery has led to laparoscopic cholecys-
tectomy becoming as good as, or safer than, open cho-
lecystectomy for the treatment of acute cholecystitis 
(level 1b).8 Although early cholecystectomy for acute 
cholecystitis has remained unpopular (level 2c),10,11  if 
early cholecystectomy is performed early laparoscopic 
cholecystectomy is the preferable procedure.
Because the set of skills required for laparoscopic 
cholecystectomy is different from the set required for 
conventional open cholecystectomy, only surgeons who 
possess that set of skills in laparoscopic cholecystectomy 
should perform it. The surgeon should be aware of the 
complications (described later in Q4) that have been 
associated with the laparoscopic procedure and should 
take maximum care to prevent bile duct injury, which 
sometimes lead to serious complications. The surgeon 
should never hesitate to convert to open cholecystec-
tomy to prevent severe complications, if the anatomy 
Laparoscopic cholecystectomy is preferable to 
open cholecystectomy (recommendation A).
Cholecystectomy has been widely performed to treat 
acute cholecystitis, with laparoscopic cholecystectomy 
having been increasingly adopted over the past 10 years. 
Several reports of complications associated with early 
laparoscopic cholecystectomy caused a transient wane 
in the enthusiasm for early laparoscopic cholecystec-
tomy (level 4),14 (level 2b),17 (level 4),18,19 but such con-
cerns were allayed by evidence indicating that early 
laparoscopic cholecystectomy for patients with acute 
cholecystitis was safe and effective, and required a 
shorter hospitalization time (level 1b)8,9  (level 2b)20,21 
(level 3b)22 (level 4).23 Thus, increased experience with 
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No
Japanese panelists Panelists from abroad
63%
30%
61%
31%
8% 7%
Fig. 2.  Surgical procedure for the treat-
ment of acute cholecystitis. Votes on 
the proposed guideline: laparoscopic 
cholecystectomy is preferable to open 
cholecystectomy94  Y. Yamashita et al.: Surgical treatment for acute cholecystitis
Treatment of acute cholecystitis essentially consists of 
early cholecystectomy, and the optimal surgical treat-
ment for each grade of severity of acute cholecystitis 
is required. Early laparoscopic cholecystectomy is indi-
cated for patients with mild (grade I) acute cholecysti-
tis, because laparoscopic cholecystectomy can be 
performed in most these patients. Early laparoscopic 
or open cholecystectomy (within 72  h of the onset of 
acute cholecystitis) is generally required for patients 
with moderate (grade II) acute cholecystitis, but in 
some patients with moderate (grade II) acute cholecys-
titis, it is difﬁ  cult to remove the gallbladder surgically, 
because of severe inﬂ  ammation limited to the gallblad-
der. The severe local inﬂ  ammation of the gallbladder 
is evaluated according to factors such as more than 72 h 
from the onset, wall thickness of the gallbladder of 
more than 8 mm, and a WBC count of more than 18 000. 
Continuous medical treatment or drainage of the con-
tents of a swollen gallbladder by percutaneous transhe-
patic gallbladder drainage (PTGBD) or surgical 
cholecystostomy is the optimal treatment, with delayed 
cholecystectomy indicated after the inﬂ  ammation of 
the gallbladder resolves. Urgent management of severe 
(grade III) acute cholecystitis is always necessary, be-
cause the patients have organ dysfunction, and drain-
age of the gallbladder contents and/or cholecystectomy 
is required to treat the severe inﬂ  ammation of the gall-
bladder. Urgent or early cholecystectomy is required 
after improvement of patient’s general condition.
Q4.  What are the complications of laparoscopic 
cholecystectomy to be avoided?
Mild (grade I) acute cholecystitis: early laparo-
scopic cholecystectomy is the preferred 
procedure.
Moderate (grade II) acute cholecystitis: early 
cholecystectomy is performed. However, if pa-
tients have severe local inﬂ  ammation, early gall-
bladder drainage (percutaneous or surgical) is 
indicated. Because early cholecystectomy may be 
difﬁ  cult, medical treatment and delayed cholecys-
tectomy are necessary.
Severe (grade III) acute cholecystitis: urgent 
management of organ dysfunction and manage-
ment of severe local inﬂ  ammation by gallbladder 
drainage and/or cholecystectomy should be car-
ried out. Delayed elective cholecystectomy should 
be performed later, when cholecystectomy is 
indicated.
Bile duct injury and injury of other organs.
Complications of laparoscopic cholecystectomy were 
reported soon after its introduction, and consist of bile 
duct injury, bowel injury, and hepatic injury, as well 
as the common complications of conventional open 
cholecystectomy, such as wound infection, ileus, intra-
peritoneal hemorrhage, atelectasis, deep vein thrombo-
sis, and urinary tract infection. Bile duct injury is 
considered a serious complication. Bowel and hepatic 
injuries should be avoided as they are also serious com-
plications (level 2b).25 These injuries have been attribut-
able to the limitations of laparoscopy, such as the narrow 
view and the lack of tactile manipulation. Laparoscopic 
cholecystectomy has not always been associated with a 
higher incidence of complications than open cholecys-
tectomy, but any serious complication that requires re-
operation and prolonged hospitalization may become a 
serious problem for patients who ﬁ  rmly believe that 
laparoscopic cholecystectomy is less invasive. The inci-
dence of biliary injury has recently decreased in associa-
tion with the acquisition of greater surgical skills and 
the improvements in laparoscopic instruments.
Q5.  When is the optimal time for conversion from 
laparoscopic to open cholecystectomy?
To prevent injuries, surgeons should never hesi-
tate to convert to open surgery when they 
experience difﬁ  culty in performing laparoscopic 
cholecystectomy.
of Calot’s triangle remains unclear despite accurate 
dissection.
Decompression of an acutely inﬂ  amed gallbladder 
may not only allow the patient time to recover from the 
acute illness prior to surgery, but may decrease the tech-
nical difﬁ  culty of cholecystectomy. Open cholecystos-
tomy under local anesthesia is a traditional practice that 
provides an alternative to cholecystectomy in critically 
ill patients with acute cholecystitis (level 4),24 but per-
cutaneous cholecystostomy has now become a valuable 
alternative procedure for decompressing an acutely in-
ﬂ  amed gallbladder.
Out come of the Tokyo Consensus Meeting
Voting for “laparoscopic cholecystectomy is preferable 
to open cholecystectomy” showed that 63% of the doc-
tors from abroad and 61% of the Japanese doctors 
agreed with this; 30% of the doctors from abroad and 
31% of the Japanese doctors voted that they agreed, but 
that minor modiﬁ  cation of the guideline was needed; 
while 7% of the doctors from abroad and 8% of the 
Japanese doctors disagreed (Fig. 2).
Q3.  What is the optimal surgical treatment for acute 
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There is a relatively high rate of conversion from lapa-
roscopic cholecystectomy to open cholecystectomy 
for acute cholecystitis because of technical difﬁ  culties, 
and laparoscopic cholecystectomy is associated with a 
high complication rate (level 3b).22  Although certain 
pre  operative factors, such as male sex, previous 
abdominal surgery, presence or history of jaundice, 
advanced cholecystitis, and infectious complications 
are associated with a need for conversion from laparo-
scopic to open cholecystectomy, they have limited 
predictive ability (level 3b).22,26,27 Surgeons ﬁ  nd factors 
that lead them to decide whether to convert to 
open cholecystectomy mostly during the laparoscopic 
cholecystectomy. Not only the experience of the sur-
geon but also the experience of the institution with 
laparoscopic cholecystec  tomy is a prerequisite for suc-
cessful cholecystectomy for all patients with acute 
cholecystitis.
Because conversion to open cholecystectomy is not 
disadvantageous for patients, to prevent intraoperative 
accidents and postoperative complications, surgeons 
should never hesitate to convert when they experience 
difﬁ  culty in performing laparoscopic cholecystectomy. 
A low threshold for conversion to open cholecys-
  tectomy is important to minimize the risk of major 
complications.
Q6.  When is the optimal time for cholecystectomy 
following PTGBD?
Q7.  When is the optimal time for laparoscopic chole-
cystectomy after endoscopic stone extraction in 
patients with cholecysto-choledocholithiasis?
Early cholecystectomy during the initial hospital 
stay is preferable (recommendation B).
There have been no randomized controlled trials of 
surgical management in patients with acute cholecystitis 
after PTGBD. However, PTGBD is known to be an 
effective option in critically ill patients, especially in 
elderly patients and patients with complications (level 
4).28 Cholecystectomy is often performed at an interval 
of several days following PTGBD. Early cholecystecto-
my following PTGBD is preferable when the patient’s 
condition improves, and if the patient has no complica-
tions. Complications of PTGBD, such as intrahepatic 
hematoma, pericholecystic abscess, biliary pleural effu-
sion, and biliary peritonitis (which may be caused by 
puncture of the liver and migration of the catheter) 
sometimes occur (level4)29 and efforts should be made 
to prevent such occurrences. More case-series studies 
are required.
Early cholecystectomy following endoscopic stone 
extraction during the same hospital stay is prefer-
able (recommendation B).
Combining endoscopic stone extraction during endo-
scopic retrograde cholangiography with laparoscopic 
cholecystectomy has been found to be a useful means 
of treating patients with cholecysto-choledocholithiasis. 
However, the optimal time for laparoscopic cholecys-
tectomy following endoscopic stone extraction (ESE) is 
still a matter of controversy. There have been several 
reports of combinations of ESE and laparoscopic cho-
lecystectomy (level 2b),30  (level4),31–33  and in most of 
them, the interval between the two procedures was a 
few days. Actually, the interval between ESE and lapa-
roscopic cholecystectomy was left to the individual sur-
geon. At present, early laparoscopic cholecystectomy 
following ESE during the same hospital stay is regarded 
as preferable in most patients without complications 
related to ESE.
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Discussion at the Tokyo Consensus Meeting
Severity of acute cholecystitis
There has been some high-quality evidences obtained 
by randomized controlled trials (RCTs) in the ﬁ  eld of 
surgical treatment for acute cholecystitis. However, no 
RCTs have examined the optimal surgical treatment 
for acute cholecystitis according to grade of severity. 
The need for surgical treatment according to grade of 
severity was suggested by panelists, and surgical treat-
ment strategies were discussed.
Steven Strasberg (USA) proposed grading the 
severity of acute cholecystitis as mild (grade I), 
moderate (grade II), and severe (grade III).
Early cholecystectomy for acute cholecystitis
There were some important remarks in the discussion 
of the concept that early cholecystectomy during the 
ﬁ  rst admission is preferable. These remarks were that: 
(a) it is necessary to know whether the numbers of pa-
tients in the RCTs were sufﬁ  cient to evaluate the inci-
dence of serious complications such as bile duct injury, 
(b) it is important to know whether all of the surgeons 
who performed cholecystectomy in the RCTs possessed 
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tectomy” was not deﬁ  ned in any of the RCTs, (d) sur-
gical treatments for acute cholecystitis of each grade 
of severity should be stated individually in these 
Guidelines.
On the basis of these remarks, the panelists voted 
on the timing of cholecystectomy in patients with mild 
(grade I) and moderate (grade II) acute cholecystitis. 
None of the doctors from abroad disagreed with early 
cholecystectomy. In contrast, 26% of the Japanese doc-
tors disagreed with it. Thus, the results of the votes of 
the doctors from abroad and the Japanese doctors 
differed.
Laparoscopic cholecystectomy for acute cholecystitis
There were some important remarks in the discussion 
of the concept that laparoscopic cholecystectomy was 
superior to open cholecystectomy. They were: (a) lapa-
roscopic cholecystectomy is associated with a greater 
risk of bile duct injury, (b) laparoscopic cholecystecto-
my should be performed by experienced surgeons, and 
(c) the majority of acute cholecystitis patients treated 
surgically have mild (grade I) acute cholecystitis.
The vote on the cholecystectomy procedure was per-
formed on the basis of the above remarks. Voting for 
“laparoscopic cholecystectomy is preferable to open 
cholecystectomy” showed that approximately 60% of 
both Japanese and overseas doctors agreed, and ap-
proximately 30% of both groups of doctors voted that 
they agreed, but that minor modiﬁ  cation of the guide-
line was needed; only a few percent of both groups of 
doctors disagreed. Thus, laparoscopic cholecystectomy 
for mild (grade I) and moderate (grade II) acute chole-
cystitis, except in patients with localized severe inﬂ  am-
mation of the gallbladder, was approved of by many 
doctors in both groups.
Cholecystectomy for acute cholecystitis
The results of the voting on the timing and surgical 
procedure for mild (grade I) and moderate (grade II) 
acute cholecystitis are described above. There was an 
important remark during the discussion, that patients 
in whom it is difﬁ  cult to remove the gallbladder are 
frequently encountered among patients with moderate 
(grade II) acute cholecystitis, and that removal of the 
gallbladder, especially by laparoscopic cholecystecto-
my, is difﬁ  cult in such patients. This remark was agreed 
with by many panelists at the Meeting, and it was con-
cluded that if patients have severe local inﬂ  ammation 
of the gallbladder, early gallbladder drainage (percuta-
neous or surgical) is the initial treatment of choice. 
Because early cholecystectomy may be difﬁ  cult, 
medical treatment and delayed cholecystectomy are 
performed.
The fact that there was a consensus among the doc-
tors from abroad and Japanese doctors concerning the 
surgical treatment strategy for moderate (grade II) 
acute cholecystitis facilitated the drafting of the 
Guideline.